The presence of elliptical or oval erythrocytes in peripheral blood has been noted in various racial groups since its first accurate description by Dresbach (1) in 1904. Hunter and Adams (2) showed that ovalocytosis was inherited, and Cheney (3) established the pattern of inheritance as that of a simple autosomal Mendelian dominant. Early interest in this anomaly centered around the possibility that the trait might serve as an explanation for a hemolytic anemia. Recently, interest in genetic linkage relationships of such hereditary erythrocytic traits has arisen. Information as to genetic linkage may provide a method of predicting the occurrence of hereditary diseases.
In the summer of 1952, when a patient with ovalocytosis came to our attention, a study of her entire family was undertaken in an attempt to demonstrate a clear-cut case of linkage in this dominant trait. We proposed two questions: 1. Is there any linkage between the genes for ovalocytosis and those which determine the antigens in the various blood groups? 2. Do the numbers of oval erythrocytes have any bearing on the occurrence of a hemolytic anemia?
CASE MATERIALS AND METHODS Figure 1 is the pedigree of the Family R. Twentyeight members of this family and three spouses were studied. Dried blood films were prepared from venous or shed blood to demonstrate the presence or absence of ovalocytes and their approximate number in those affected. Slides were read independently by at least two of the authors. Reticulocytes were counted in dry blood films. Hematocrit and serum bilirubin were determined according to techniques used by Wintrobe (4) with heparin as the anti-coagulant. Affected members were compared with their normal siblings. The marker genes chosen for the linkage study are those which determine the blood group antigens for the ABO, MNs, Rh, Lewis, Kell, and Duffy systems. The genetic basis of these groups is well established and they can be accurately and readily determined. Saline cell suspensions were prepared from clotted blood in determining these blood groups using the test tube method. Complete serial typing was done on the 22 family members and the three spouses.
RESULTS
The data pertaining to ovalocytosis and to the blood types are tabulated in Appendix A. In twelve of 26 members of this family, 15 to 85 per cent of the erythrocytes were oval. Of the total family, only 18 individuals have affected parents, and only one, the proposita (III-6), showed any significant degree of reticulocytosis. The osmotic fragility and fecal urobilinogen on this patient were normal. When the indirect reacting serum bilirubin, the reticulocyte counts, and hematocrit determinations on persons affected with ovalocytosis were compared with their unaffected controls, there were no differences which are statistically significant in the small number of instances. These data are presented in Appendix B. Here, the percentage of oval cells expresses the average of multiple determinations. In the other column, where more than one test was run, the lowest hematocrit is recorded, the highest reticulocyte count and the most abnormal van den Berg. There was no past history of hemolytic anemia in any of these individuals.
The results of the blood typing data on the ABO, MNs, Lewis, Kell, and Duffy systems agree with other investigators (5) (6) (7) in that there is no indication of close linkage between the genes of these systems and the gene for ovalocytosis. Inspection of Figure 1 reveals that in each of the eleven individuals on whom complete data were obtained, the chromosomal distribution for the oval traits 790 (6) of an independent, simultaneous investigation. Since the data of these English workers are more conclusive than those presented in this paper, we feel justified in concluding that in some families the gene for ovalocytosis is definitely on the same chromosome as are the genes for the Rh blood groups, and that the linkage is unusually close. In two other families reported by Chalmers and Lawler (5) 
